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Abstract 
Work culture is a way of working based on a value system that is upheld and accepted by every individual in a group or 
organization. In this study, a group is defined as a group of students who were given a responsibility to execute an assignment in 
one of the basic statistics courses, Statictics II, which is a compulsory subject at School of Mathematical Sciences, FST. The 
objective of this study are to investigate the tamwork effectiveness in improving the quality of teaching and learning Statistics II 
course and to investigate the students opinion on teamwork approach. Questionnaire is used as the data collection instrument in 
this study and students’ perception towards teamwork culture are measured  by requiring them to involve in a group project and 
work as a team. Students’ opinion on the advantages of teamwork activities in improving their learning are also solicited. Lastly, 
a comparative analysis is carried out on the students’ performance in Statistics II course. . 
Keywords:  Mathematical Science; Teaching; Learning; English Language; 
1. Introduction 
Basic statistics courses have always been perceived as boring by most students (Lee, 1998). One of the causes is 
due to the lecture and note-taking approach to learning the subject (Hogg, 1992). Most students take the basic 
statistics course because it is compulsory for them and not because the course gives them the advantage in learning 
an important tool for solving real life problems. Chance (1997) states that, the traditional assessment techniques i.e. 
test and exam-based, do not provide sufficient evidence on the students skills and ability. Meanwhile, Rumsey 
(2002) proposed that the best method in evaluating student’s skill and ability in statistical techniques is by providing 
them the opportunities to do data analysis and interpretation base on the data they obtained themselves. The 
student’s ability to interpret the data will indicate their understanding of the data statistically and this exercise 
usually require them to have  the skill to communicate effectively by ensuring that the information from the data is 
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conveyed correctly and understood by other people. By using this approach, statistical knowledge can be well 
understood and indirectly will cultivate a research culture among the students.  Teamwork or project approach  
throughout the semester is one way of giving the students a firsthand experience in data analysis (Chance 1997). The 
teamwork approach in statistics courses had been discussed in previous research such as by Fillebrown (1994), 
Garfield (1993) and Roberts (1992). According to Lee (1998), the teaching approach in basic statistics course by 
using real data, active involvement of students, using computer as well as using project and teamwork had been 
accepted as alternative approach to the traditional teaching of lecture and note-taking. There have been numerous 
studies that discuss about the success of these approaches (Scheaffer et al. 1996).  Therefore, an initiative was taken 
in making a small change to the teaching and learning of basic statistics course in PPSM by introducing a teamwork 
approach through group project. The group project will account for 15% of the overall course assessment. The group 
assessment is important in ensuring that the students have the right motivation to complete their group project.  The 
main objectives of this study are to investigate the teamwork effectiveness in improving the quality of teaching and 
learning Statistics II course and to investigate the student’s opinion on teamwork approach. Further analysis was 
also carried out on the students’ agreement level on teamwork and student’s performance in teamwork activities. 
2. Methodology 
In this study, a questionnaire was developed which consists of four  main sections,  namely (i) information on 
group discussion, (ii) general opinion on group activities, (iii) opinion on group activities in improving teaching-
learning quality and (iv) students’ background. Sections (ii) and (iii) in the survey consists of items that are 
measured by a Likert scale ranging from strongly disagree (1) to strongly agree (7). After conducting a reliability 
test, it is found that the questionnaire is suitable to be used and the questionnaires was  distibuted  in  Semester II for 
Session 2006/2007. The group of students involved in this study are students taking Statistics II  course in that 
semester. The main topics covered in this course are sampling distribution, point and interval estimators, hypothesis 
testing and goodness of fit (GOF) test. This course also require the students to conduct a group project in applying 
the concept of hypothesis testing. The followings are the main issues/topics that the student can choose for the 
project given at the beginning of the semester. The topics are:  
 
1) Study on Social Issues among IPT students/students of HLIs 
2) Study on the Quality of Service of Computer Centres in Residential Colleges 
3) Study on the Quality of Service of Tun Sri Lanang Library 
4) Study on Customer Satisfaction of Cellular Phone Service Providers 
5) Analytical Study on Customer Behaviour in Choosing Cellular Phones 
6) Suitability of Teaching and Learning STQS 2133: Statistics Modelling Course in English (Semester 1, 
Session 2006/2007) 
7) Suitability of Teaching and Learning STQS2143: Statistical Methods Course in English (Semester 1, 
Session 2006/2007) 
 
Students were required to do an oral presentation of their findings at the end of the semester and grading was 
given based on their presentations and reports.  
3. Descriptive Analysis 
Among the 193 students involved in this study, 97% of them were in first year and the remainder in second year. 
Figure 1 shows the percentages of student based on gender and race. Distribution by gender shows that 72% of the 
students are female and 28% are male. Most of the students are Malays (53%), followed by Chinese (42%), Indians 
(3%) and others (2%). Only a few of them (7%) admitted that they had involved in teamwork activities previously, 
while 47% of them started to actively involved in teamwork activities in the current  semester, and the rest of the 
students participate actively in teamwork activities in the previous semester (Semester 1, Session 2006/2007). 
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Figure 1 Number of students (percentage) based on gender and race 
However, the results shows that the students  are having difficulties in managing their groups because 70% of the 
students reported they seldom meet with their group members compared to 29% of them who meet regularly. 
Meanwhile, only 1% (2 respondents) did not attend any meetings with group members. Most of them allocated an 
hour (34%) and two hours (30%) for every meeting session. About 44% (86 respondents) of them said that one topic 
would be discussed in each session while 29% (57 respondents) stated two. The majority of them agreed that 
tutorials and topics that were taught in Statistics II were the focus of their group discussions. Majority of them took 
part in group activities   consist of between 3 to 5 persons (54%). Since the students were allowed to choose their 
own group members most of the students tend to choose their team members from the same gender and race. This is 
shown in Table 1 below.  
Table 1. Group members by gender and race 
Race Malay Chinese 
Gender  Male Female Male Female 
Group Members  Male only Female only Male only Female only 
Number of students 11 64 16 21 
Total  17 85 37 45 
 
Race  Indian Others  
Gender  Male Female Male Female 
Group Members  Male only Female only Male only Female only 
 
Number of students - 2 - 3 
Total  1 4 - 4 
4. Comparative Analysis of Means  
This section focuses on the mean score of the student’s agreement level to group activities in general and to the 
items in the factor “teamwork activities help improve the quality of teaching and learning”. The results are shown in 
Tables 2 and 3. According to Table 2, the item ‘know each team member’ recorded the highest mean of 5.79. This 
shows that the students knew their group members well. Meanwhile, the mean score for item ‘setting timetable for 
group discussions’ was the lowest with mean score of 4.35, which shows that the groups did not prepare a well-
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organized discussion timetable that suits each member in the group. There might be some difficulties in setting a 
timetable that all members could attend.  
Comparative analysis by gender and race were also carried out. Due to the fact that the number of Indian students 
and other races were small, these students were grouped together and categorized as Non-Malays. Based on the t-
test, it was found that the item ‘reference materials available during discussion session’ shows a significant 
difference on the mean agreement score between male and female students (mean difference = -0.411, p-value = 
0.026). Other items did not show any significant differences based on gender and race. However, further analysis is 
needed to look into the differences between Malay and Chinese students since they were the majority. There was a 
significance difference between Malay and Chinese students at 5% level (mean difference = -0.41, p-value = 0.045) 
for the item ‘preparing discussion timetable’. Base on race, the item ‘reference materials available during 
discussion’ showed a significant difference on the mean agreement score between Malay and Chinese students at 
5% significance level (mean difference = 0.37, p-value = 0.029). 
Table 2.  Mean agreement score for teamwork activities in general  
 
No. Items Mean 
Standard 
deviation  
1 Set discussion topic 4.75 1.19 
2 Understand discussion topic 4.78 1.13 
3 Discussion is handled seriously 5.02 1.01 
4 Follow the topic being discussed 4.96 0.98 
5 Understand the topics  after discussion 4.77 0.97 
6 Handle question and answer session very attentively 4.82 1.18 
7 Ask questions 5.02 1.05 
8 Put forward extra information  5.07 1.07 
9 Prepare discussion timetable  4.35 1.40 
10 Mutual agreement  5.39 1.11 
11 Decide on activities mutually  5.14 1.15 
12 Ensuring group harmony 5.47 1.01 
13 Ignoring any distractions 5.10 1.12 
14 Maintaining relationship after course completion  5.44 1.05 
15 Know each team member  5.79 1.08 
16 Group as main driver  5.16 1.20 
17 Has a leader  4.97 1.51 
18 Leader delegates tasks  4.77 1.42 
19 Has reference materials 4.84 1.15 
 Overall 5.03 1.15 
Students’ perception on all items describing “teamwork activities helps improve the quality of teaching and 
learning” showed a high level of agreement (mean score more than 5) as shown in Table 3. The highest mean score 
of 5.54 was given to the item ‘helps in completing group tasks’.  
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Table 3.  Mean agreement scores for items under the factor “ teamwork activities help improve the quality of teaching-learning” 
No. Items Mean Standard Deviation 
1 Helps understanding the lesson  5.33 1.03 
2 Learning is more fun  5.34 1.04 
3 Helps in completing assignments  5.48 0.98 
4 Helps in completing group tasks  5.54 0.98 
5 Helps in gaining academic achievements  5.32 1.08 
6 Helps in revising lessons 5.32 1.15 
7 Becomes a driver/motivator  5.08 1.16 
8 Develops the urge to compete 5.20 1.16 
9 Has a big influence on success  5.13 1.17 
10 Is an effective method to gain knowledge  5.28 1.12 
 Overall 5.30 1.09 
Comparison analysis between genders was conducted and the results are shown in Table 4. The results show no 
significant difference between male and female students. Similar result was obtained by comparing between Malay 
and Non-Malay students except for item ‘teamwork helps me do revision’ where there is a significant difference 
between both groups at 5% significant level. Another analysis was conducted by comparing between Malay and 
Chinese students and the result obtained was exactly similar to the results comparing between Malay and Non-
Malay students.  
5. Analysis of grades and relationship 
In this section, the relationship between grades obtained in Statistics II course, race and items under the factor 
“teamwork activities improve the quality of teaching and learning” was analysed. Students’ grades and level of 
agreement was recorded to facilitate the analyses of cross tabulations and correlations as shown in Table 5 and Table 
6.  
Table 5.  Original  and recoded data based on factors and categories 
Factor Original code Category New code 
Grades A, A-, B+ Excellent 3 
 B, B-, C+, C Average 2 
 C-, D+, D Poor 1 
Level of agreement 1,2,3 Disagree 1 
 4 Uncertain 2 
 5,6,7 Agree 3 
Table 4.  Comparison of mean agreement scores by gender and race 
Items Factor Mean value t-value (p-value) 
Helps in understanding the lesson  Male 5.164 -1.43 (0.15) 
Female 5.399 
 
Malay 5.44 1.57 (0.12) 
Non-Malay 5.21 
Learning is more fun Male 5.382 0.33 (0.74) 
Female 5.326 
 
Malay 5.42 1.12 (0.26) 
Non-Malay 5.25 
Helps in completing  assignments 
Male 5.491 0.08 (0.94) 
Female 5.478 
Malay 5.51 0.42 (0.68) 
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Non-Malay 5.45 
Helps in doing  group tasks  
Male 5.636 0.87 (0.39) 
Female 5.5 
 
Malay 5.53 -0.14 (0.89) 
Non-Malay 5.55 
Helps in gaining academic achievements  Male 5.236 -0.69 (0.49) 
Female 5.355 
 
Malay 5.40 1.1 (0.28) 
Non-Malay 5.23 
Helps in revising lessons Male 5.236 -0.65 (0.52) 
Female 5.355 
 
Malay 5.5 2.31 (0.02)* 
Non-Malay 5.12 
Becomes a driver towards success  Male 5.145 0.47 (0.64) 
Female 5.058 
 
Malay 5.15 0.82 (0.42) 
Non-Malay 5.01 
Develops the urge to compete  Male 5.218 0.12 (0.90) 
Female 5.196 
 
Malay 5.32 1.54 (0.12) 
Non-Malay 5.07 
Is a big influence towards success  
Male 5.255 0.90 (0.37) 
Female 5.087 
 
Malay 5.07 -0.53 (0.41) 
Non-Malay 5.21 
Is an effective method to gain knowledge 
Male 5.255 -0.24 (0.81) 
Female 5.297 
Malay 5.40 1.54 (0.13) 
Non-Malay 5.15 
    
                     *different at level of 5% 
Table 6. Student’s level of agreement based on grade categories 
  Grade 
  Level of agreement Poor Average Excellent 
Helps in understanding the lesson  Disagree 0 7 2 
Uncertain 2 19 5 
  Agree 8 123 27 
Learning is more fun Disagree 0 6 2 
Uncertain  1 19 8 
  Agree  9 124 24 
Help in completing  assignments  Disagree 0 3 3 
Uncertain 1 16 7 
  Agree  9 130 24 
Helps in doing group tasks  Disagree 0 2 2 
Uncertain  1 20 3 
  Agree  9 127 29 
Helps in gaining academic achievement  Disagree 0 5 3 
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Uncertain 1 21 8 
  Agree  9 123 23 
Helps in revising lessons  Disagree 0 7 5 
Uncertain 1 20 9 
  Agree 9 122 20 
Becomes a driver towards success  Disagree  0 6 5 
Uncertain 0 40 9 
  Agree 10 103 20 
Develops the urge to compete  Disagree 0 8 2 
Uncertain 1 30 8 
  Agree  9 111 24 
Has a big influence towards success  Disagree  0 7 4 
Uncertain 0 35 6 
  Agree  10 107 24 
Is an effective method to gain knowledge  Disagree  0 6 3 
Uncertain  0 24 10 
  Agree  10 119 21 
 
Initial analysis showed that majority of Malay and Non-Malay, female students obtained average grades for 
Statistic II course. Figure 2 clearly shows the domination of Non-Malay students over Malay students. Around 31% 
of Non-Malay students obtained excellent grades compared with only 6% of Malays.  Based on Mann-Whitney test, 
it is found that there was a significant difference at 5% level in the grades obtained by different genders (U=2814.5, 
p-value = 0.004) and races (U=2396.00, p-value = 0.00).  
 
 
 
 
 
 
Figure 2 Number of students based on gender, race and grade category 
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Further analysis was made on items listed under factor “teamwork activities improve the quality of teaching and 
learning”. Initial results in Table 7 show that the majority of students who obtained average grades in the Statistics II 
agreed to all items under the factor teamwork activities help in improving the quality of teaching and learning. 
Detail analysis was made to look at the level of agreement and grades. The cross-tabulations analysis was not 
feasible because some statistical assumptions were not met and Spearman correlation analysis was carried out and 
the results are shown in Table 7. Based on the correlation coefficients, it is found that there was a significant 
negative linear relationships between these items; ‘helps in completing assignments’, ‘helps in gaining academic 
achievement’, ‘helps in revising lessons’, ‘becomes a driver towards success’, ‘is an effective method in gaining 
knowledge’ and Statistics II grades. Using Chi-Square statistics, the only item showing significant relationship with 
grades obtained is ‘helps in revising lessons’.  
Statistics II results for semester II of Session 2006/2007 were compared with those who took this course in the 
previous session 2005/2006. The differences can be seen in Figure 3. There is an increase in the percentage of 
students who obtained A’s and a decrease in those who obtained D+, and none of them obtained D and E grades in 
session 2006/2007. Although there is no significant increase in the number of excellent students, the teamwork 
approach greatly helped the weak students to pass the Statistics II course with at least D+. Therefore, group projects 
or assignments do help the weak students in passing the Statistics II course assessment.  
 
Table 7.  Correlation test between items and grades  
 
Items 
Correlation 
coefficients p-value 
Helps in understanding lessons -0.02 0.74 
Learning is more fun -0.13 0.07 
Helps in completing assignments -0.17 0.02* 
Helps in doing group tasks -0.02 0.76 
Helps in gaining academic achievement -0.16 0.03* 
Helps in revising lessons -0.22 0.002* 
Becomes the driver towards success -0.17 0.02* 
Develops the urge to compete -0.07 0.31 
Has a big influence towards success -0.1 0.18 
Is an effective method to gain knowledge -0.21 0.004* 
                               *different at level of 5% 
 
 
 
Figure  3. Percentage of students based on grades and academic sessions 
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6. Conclusion  
The teamwork culture needs to be cultivated and encouraged among students at tertiary level to facilitate the 
teaching and learning process. The findings from this study showed that only a small percentage of students 
participate seriously in teamwork activities before they enrolled in PPSM. This activity has not been very successful 
among students as there was infrequent meeting sessions among group members. However, the discussion sessions 
have benefitted them when most students used the topics taught in class and tutorials as their main discussion 
materials. Unfortunately, most students were not ready to make group discussions as a medium to share and 
exchange knowledge. Majority of them were more inclined to choose members from the same race and gender. This 
study also found that grades obtained had significant relationships with teamwork’s role in helping the students “to 
complete assignments”, “helps in academic achievements”, “becoming the driver towards success” and “an effective 
method in gaining knowledge”. Therefore, teamwork approach in teaching Statistics II course has good implications 
and benefitted the students   by improving their academic performance. 
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